The Status of the GOHS Land Surface Temperature Product
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Land Surface Temperature (. &bne of the key variables in the weather and climate system controlling surface heat and water exchange at GOES16 CONUS LST Validation Results GOES17 CONUS LST Validation Results
the land atmosphere interface. Satellite measured LST is mostly based on thermal infrared band observations which lgeipretdhie
temperature at some nominal skin depth of the surface. Knowledge of the LST gives critical information on temporal dndriutatias of il AN
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the surface equilibrium state and is of fundamental importance to many aspects of geoscecabe net radiation budget at the Earth |
surface and to monitoring the state of crops and vegetation, as well as an important indicator of both the greenhousameéffeeienergy ‘"
flux between the atmosphere and the land. 1 |

Thefirst Geostationary Operational EnvironmengatelliteR Series (GOHES satellite, the GOES, was launched in November 20]&ined g AT ioivie b § SOOIt
by its successor, the GOEB in March 2018. The Advanced Baseline Imager (ABI) onboard both platforms has 16 spectrabbasatsddo

five from previous GOES satellite imagers), includingtigwindow (SW) channels used for LST retrieval. The LST product, as one of the

baseline ABI products, has been operationally produced since January 2017. TREGGGHE3vas validated with thesnu surfae

temperature estimates from the SURFRAD network and results show that the bias and precision required by the missionforesé thete

LST products (CONUS, FD, and MESO). As a result, thé Jeached its Provisional maturity in March 2018. Its GOE&Snterpart
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validation and evaluation results, their current status, &maire direction.

Enterprise Algorithm Evaluation with GOES7 Data Mitigation Algorithm Evaluation with GOES17 Data
GOESR missionrequirementstor LST Product Timeline Hourly Output Frequency
T T O : > o < =
S o Z | o > c ] ¥
S WEY & 128 & |gxleg €| - | 2| [ coEEE - GOEal7
=2 |WSE 125 =< |EQEQ B 0 g E Nov.2016  Launch  Mar 2017 'Land Surface Temperature at Fort_Peck_MT
22 |Lg3 5|88 ET |€52% £ | £ | diS 0L nsm  -aogse  -swee  -noasm ]
o o — OOl T = <K B 8 o Q @ |
o = < o v < S %
o < K,
CONUS |T| C |2 km|1 km|2137 330| 2.5 | 2.3 [60 miri3236 selLza<70]  [iMay2087] (TBEEN psspoEl & ..o
Full Disk | T| FD |10 km5 km|2137 330| 2.5 | 2.3 |60 min 806 sedLZA <70 5 . | .. y
\ 4 h |
Mesoscalg T| M |2 km|1l km|2137 330| 2.5 | 2.3 |60 min 159 seqLZA <70 g A '
s of
L T=target, G=goad C=CONUS, FD=full disk, H=hemisphere, M=mesoscale _ _ é 26°f - 5
BThe measurement accuracy 2.5K is conditional with 1) known emissivity, 2) known atmospheric g ™ 9 IR
correction and 3) 80% channel correction; 5 K othervii§AGL=Vender Allocated Ground Latency. 2% | .
°LZA=local zenith angle. - 250 L . . ..
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GOESR ABI LST Product o
DataAccess https:// www.avl.classnoaagov/saa/products/search?sub_i6&datatype_family=GRABIPRD that O_f polarorbit satellites A comparisonto LSTs
GOESL6: May 24., 2017¢ Present GOESL7 LSTAugust27, 2018¢ Present combined from both SNPP and NOAA-20, the _ _ _
GOESR LST ATBD: https:// www.starnesdisnoaagov/goesr/documents/ATBDs/Baseline/ATBD GOES _ - _ GOES16 LST is ableto moreaccuratelycharacterize A GOESR LST iIs usedin numericalweatherforecastmodel OUtpUt
R LST 5 JuBOl2pdf theLST diurnalvariation verification
GOESR PUG https://www .goestr.gov/products/docs/PU2+-vol5.pdf
Long-TermMonitoring Welx https://www .starnesdisnoaagov/smecd/emb/land/indexphp A GOESEvapotranSpiraﬂoand Drought System
Long-TermMonitoring FTP. ftp://ftp .starnesdisnoaagov/pub/smcd/emb/pyu/LTM/single/ A UrbanairSurfacetemperaturﬂfnodel
ET over Oklahoma at 8km

GOESR Coverage GOESR Long-Term Monitoring Output Examples

GOES-16 Full Disk LST GOES-17 Full Disk LST
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EE— T Scatterand differenceplots for groundstationand satellitepredictedair
A GOES16 at GOESEAST S : : .
A GOES17 at GOESNVEST _ temperaturdor threeindividual stationsin Dallas, TX (top), Elizabeth,
A Two platforms overlap at the CONUS | | ET estimatesomparison betweenoperationalGOES13/15 based3 km product NJ (middle),and SacramentoCA (bottom) Eachstationis at least70%
A Hourly output freq.u.ency revgaled more detailed temporal evolution compared to sensors (a: over North America domain and b: over CONUS domain) and upgraded urban The scattershowsthe adherencef the predictionalgorithmto the
erboardpaiar ofbling Saielies, €.9, PSS and SHEP GOES16 based2 km product(c), with regionalcomparisonover Oklahomaat true groundstationtemperaturesThe distribution showsthe distribution
Adnced Baselln Imager 'T ES 8km (d) and2km (e). Monthly compositeof July 2017 (mm/day) of the scatter
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A GOES16LST andGOES17LST (duringfi ¢ o peliodonly) reachedorovisionalmaturityin March2018andJune2019
respectivelyAll productsFD, CONUS,andMESOs,meetthe missionrequiremenbasedn the validationresults

A An enterpriseLST retrieval algorithm applicableto multiple sensorshasbeendevelopedand deliveredto ASSISTT The
evaluationresultsindicateit outperformgshe currentbaselinealgorithm

A To addressheloop heatpipe overheatingssue,an mitigation algorithmhasbeendevelopedo improvethe productquality
andincreasats usableperiodduringin w a rpariod Thepreliminaryevaluationresultsaresatisfactory

There arethree scanmodes for the
ABI:

U Mode 3: Fuldisk images every 15
minutes + 5 min CONUS images +
two 1- min mesoscale images

U Mode 4: Continuous Futlisk every 5
minutes

SAMPLE FULL DISK FROM GOES-EAST 23 JuL SAMFLE CONUS  FROM GOES-EAST
-

U Mode 6 (Default): Full disk images

overy 10 minies - mh CONS o T . A TheEnterprise/Mitigatiorpackageareexpectedo beimplementedn the groundsystemin August202Q
mages A Theproducthasbeenwidely usedin differentapplications

- ABl scans about 5 times faster than the
SAMPLE HMESOSCALE FROM El:i:wE‘EifEH‘-ET. P3 JUL OS5  17:45 2 HeIDAS p,’ev,ous GOESmager
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